Supplementary methods

Data preparation
HIV/ART data
Data were downloaded from http://aidsinfo.unaids.org (accessed 2/12/2016).
There were some countries without paediatric HIV estimates for 2015 that had estimates for 2014 in the previous year's dataset (ISO3 codes: COG, ETH, GNB, KGZ, KHM, LA, NGA). For these countries, we assumed that their paediatric HIV prevalence as a proportion of the global paediatric HIV prevalence remained unchanged from 2014 to 2015, assigning their paediatric HIV prevalence (and uncertainty bounds) by applying the relevant country proportion to the revised global paediatric HIV estimate.
Similarly, for paediatric ART coverage, there were some countries with missing data in the 2016 estimates (ISO3 codes: COL, COG, ETH, GNB, KGZ, KHM, LAO, NGA); for these countries we used the ART coverage for 2014 in the previous year's estimates.
For one large, high TB burden country (India), data were not available in either year's HIV dataset. However, http://aidsinfo.unaids.org reported both the number of children on ART, and the coverage; we used this data to compute the paediatric HIV prevalence for India in 2015.
Other data preparation and analysis
Scripts for the above data cleaning, as well as all subsequent merging and data handling are available on github here. This repository also includes all input data, model analysis scripts, and a set of test output graphs around representation of input parameter uncertainty etc. It also contains additional output data, including country level estimates.
Odds ratios for death on TB treatment given HIV/ART status
We use US data on deaths in children on TB treatment from Shah et al., as presented in Jenkins et al. Table 3 . These data are counts of number of children treated, and the number that died, stratified by HIV-status and by early or late time periods (meaning 1993-1996 or 1997-2011 , reflecting the introduction of ART as standard of care). These data are interpreted as HIV-positive children in the early period not being on ART, but HIV-positive children in the late period being on ART. However, the case-fatality in HIV-negative children in the early period is higher than in the late period. We therefore used his data to generate odds ratios (ORs) for the effects of HIV-infection and ART on mortality while on TB treatment, adjusting for the time period.
Specifically, we took
Where !"# is the probability of death for a child whose HIV status is i (0 negative, 1 positive), whose ART status is j (0 negative, 1 positive), and whose period is k (0 early, 1 late).
Because the estimates for the log-ORs HIV and ART were negatively correlated (see Figure  1) , we represented these variables in the probabilistic sensitivity analysis using a multivariate normal distribution, with empirically-estimated mean and variance: The Cholesky decomposition of was used to sample correlated pairs of ORs for HIV/ART mortality on treatment within the overall Latin hypercube design. 
Elicitation details
For ethical reasons, data on HIV infected children with TB (necessarily in the chemotherapy era) who have not been treated for TB do not exist. We therefore elicited CFRs from six clinical experts for HIV-infected children not treated for TB by age and ART-status.
Participating in our elicitation exercise were the following paediatric physicians with direct experience of treating children with TB in high HIV-burden settings: Chishala Chabala, Steve Graham, Veronica Mulenga, Helena Rabie, James Seddon, Elisabetta Walters.
The participants were sent an email with the instructions contained in Figure 2 , went to the MATCH website (see reference in article, link in Figure 2 ) and used the 'roulette' method to specify their beliefs.
For many aspects of the model we can use published data to inform risk but it is not possible to do this for children with HIV who have untreated TB as obviously studies of this have not been done for ethical reasons.
For this bit of the model we are trying to see what a selection of specialists might expect. We are going to ask a number of people (5-10) for their thoughts and will use pooled beliefs to inform the model. We would also plan to include anonymised individual opinions in the supplementary information. If you are happy to be acknowledged, we would be keen to mention you at the end of the article, in the acknowledgements section. We expect it will take around 5 minutes to do this exercise.
We are seeking to quantify your beliefs about the Case Fatality Rate (proportion of cases that die) for TB cases not treated for TB, among children in the following categories:
1. Children aged <5 with HIV, not receiving ART 2. Children aged <5 with HIV, receiving ART 3. Children aged 5-15 with HIV, not receiving ART 4. Children aged 5-15 with HIV, receiving ART
We are using a website to try to help people convert their opinions (and the uncertainty around those opinions) into something that we can use mathematically. This website has been used in a number of other pieces of research. To quantify your beliefs, please go to this website: http://optics.eee.nottingham.ac.uk/match/uncertainty.php Please follow these steps for each category:
1. In the 'Elicitation options' box (top right), set the lower limit to 0 (CFR=0%) and the upper limit to 1 (CFR=100%), click 'update limits' and then check the 'Roulette' box under 'Input Mode'. A grid should appear to represent a histogram on, with an x-axis going from 0 to 1. 6. Please take a screenshot of the result you are happy with and copy it into a word document and write in text above or below clearly describing which category this corresponds to. 7. Without needing to go back, you can now click on the top graph re-allocate your 20 chips. Please follow steps 5 and 6 until you have generated graphs for each of the four categories requested. 8. Please email the completed word document The roulette method involves placing 20 chips on a grid to sketch out a probability distribution, which is then fitted to a beta distribution (see screenshot in Figure 3 ). The beta distribution shape parameters were recorded (see Table 1 ) and the distributions geometrically pooled (i.e. an arithmetic mean of the beta exponent/shape parameters taken). A plot of the four pooled distributions (2 age categories x 2 ART categories) for CFRs in HIV-infected children without TB treatment is shown in Figure 4 . 
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